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METHOD FOR ADJUSTING THE VOLUME OF COMMUNICATION VOICE AND 

KEY TONE IN A CELLULAR PHONE 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates to a cellular phone, and more particularly to a method for 
adjusting the volume of communication voice and key tones in a cellular phone. 



2. Description of the related art 

In general, a cellular phone is provided with a device for adjusting the volume of 
communication voice and key tones in which the user adjusts the volume of the speaker by 
manually actuating two volume-adjustment buttons. Typically, the volume adjustment buttons 
are installed on one side of the cellular phone. However, such conventional volume-adjustment 
buttons are inconvenient for the user to operate when one hand is holding the phone during 
communication. In addition, these volume-adjustment buttons serve as a limitation in designing a 
compact cellular phone. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a method for adjusting the volume of 
communication voice and key tones in a cellular phone which eliminates the two conventional 
volume-adjustment buttons from the cellular phone, and is convenient for the user to adjust the 
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volume. 



It is another object of the present invention to provide a method for adjusting the 
volume level of communication voice and key tones by means of voice commands registered in a 
cellular phone. 

According to an embodiment of the present invention, there is provided a method for 
adjusting the volume level of communication voice and key tone in a cellular phone that 
comprises the steps of registering a first voice command for commanding the cellular phone to 
raise the volume level, and registering a second voice command to lower it; determining whether 
the cellular phone is in an "on" state or an "off state to receive communication when the first or 
second voice command is inputted to the cellular phone; raising or lowering the volume level 
respectively in response to the first or second voice command if the cellular phone is in an "on" 
state to receive communication; determining whether the cellular phone is in a key tone 
adjustment mode if the cellular phone is not in an "on" state to receive communication when the 
first or second voice command is inputted to the cellular phone; and raising or lowering the 
volume level of the key tones respectively in response to the first or second voice command if 
the cellular phone is in the key tone adjustment mode. 

The present invention will now be described more specifically with reference to the 
drawings attached only by way of example. 
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BRIEF DESCRIPTION OF THE FIGURES 

The above and other objects features and advantages of the present invention will 
become more apparent from the following detailed description when taken in conjunction with 
5 the accompanying drawings in which: 

Fig. 1 is a block diagram illustrating the structure of a cellular phone embodying the 
present invention; 

id;: Fig. 2 is a flow chart illustrating the process of registering a first and a second voice 

Si command respectively used for commanding the cellular phone to raise and lower the volume 
m level of voice communication and key tones according to the present invention; and 

C| Fig. 3 is a flow chart illustrating the process of adjusting the volume level of voice 

liH communication and key tone in a cellular phone according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Preferred embodiments of the present invention will be described hereinbelow with 
20 reference to the accompanying drawings. In the following description, well-known functions or 
constructions are not described in detail since they would obscure the invention in unnecessary 
detail. 
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Referring to Fig. 1, when receiving an RF signal, an RF (Radio Frequency) module 102 
demodulates an RF signal received from a base station through an antenna 100, and transfers the 
RF signal to a base band processor 104. The base band processor 104 down converts the output 
signal of the RF module 102 into a digital signal and applies the digital signal to a control unit 
106. When transmitting the RF signal, RF module 102 modulates a signal from the base band 
processor 104, and transmits the RF signal through antenna 100 to a base station. The base band 
processor 104 up converts the signal from the control unit 106 into an analog signal and transfers 
an analog signal to the RF module 102. The control unit 106 is a central processing unit such as a 
mobile system microprocessor (MSM) found in mobile telephones, and controls the entire 
operation of the cellular phone. 

A memory device 110 includes a flash memory 150 for storing the control program of 
the control unit 106, an Electrically Erasable and Programmable Read-Only Memory (EEPROM) 
160 for storing various setting data such as power level, etc. The memory device 110 further 
includes a static RAM 155 for storing various flag data and call treatment information and a 
Read-Only Memory (ROM) 157. ROM 157 typically has a memory size of either 16 or 32 
megabytes, while RAM 155 typically has a memory size of less than or equal to 4 megabytes. 
The memory device 110 also allocates the memory regions for storing the voice commands to 
adjust the volume level of the cellular. A keypad 112 includes a plurality of keys for entering 
various commands and information. A display unit 108 usually consists of an LCD module to 
display the information under the control of control unit 106. A sound signal processor 114 
processes audio data received from base band processor 104, converts the audio data into audio 
signals and delivers the audio signals to a speaker 118. The sound signal processor 114 also 
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processes audio signals received through a microphone 116, and converts the signals into audio 
data and delivers the signals to the base band processor 104 or control unit 106. The control unit 
106 stores the audio data corresponding to the user's voice inputted through the microphone 1 16 
into memory device 110 when in a mode of registering the voice commands to adjust the 
volume. 

Referring to FIG. 2, the process of registering the voice commands used for adjusting 
the volume level of voice communication and key tone in the cellular phone is described. The 
control unit 106 determines at decision step 200 whether the user enters the voice command 
registration mode by operating the keypad 112. If the cellular phone is in the voice command 
registration mode, the control unit 106 proceeds to step 204 to notify the user to enter a first 
voice command to be used for raising the volume level of the cellular phone through the display 
unit 108 or speaker 118. In this case, the notification may be made through display unit 108 
and/or speaker 118. If the cell phone is not in voice command registration mode, the process 
proceeds to step 202 to perform pertinent functions. The pertinent functions refer to manually 
adjusting the volume of communication voice and key tone of the cellular phone by using the 
key pad. At step 206, the control unit 106 determines whether the user enters the first voice 
command through the microphone 116. If so, the control unit 106 registers the first voice 
command in the memory device 1 10 in step 208. Thereafter, the control unit 106 proceeds to step 
210 to notify the user to enter a second voice command to be used for lowering the volume level 
of the cellular phone through the display unit 108 and/or speaker 118. Then, the control unit 106 
determines, at decision 212, whether the user entered the second voice command through the 
microphone 116. If so, the control unit 106 registers the second voice command in the memory 
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device 110 in step 214. If not, the control unit 106 continues to determine whether a voice 
command in inputted once the command is displayed on the LCD. 

Additionally, the above process may include further steps of confirming the entered 
5 voice commands. For example, after entering the first voice command, the control unit requests 
the user to re-enter it in order to confirm that the first entered voice command should be 
registered. Namely, the voice command is registered or not depending on whether first entered 
voice command agrees with the second entered (re-entered) voice command. 

Referring to FIG. 3, the process of adjusting the volume level of voice communication 
m and key tone by using the first and second voice commands is described. The control unit 106 
m determines at decision 300 whether the first voice command for raising the volume level is 
4* entered. The control unit 106 determines at decision 302 whether the cellular phone is in an "on" 
H state for voice communication. If so, control unit 106 proceeds to step 304 to raise the volume 
li u level by one degree. If not, the control unit 106 determines at step 306 whether the user has 
p{ entered the key tone level adjustment mode by operating the keypad 112. If the user did enter the 
key tone level adjustment mode, the control unit 106 proceeds to step 308 to raise the volume 
level of the key tone by one degree. A degree of adjustment refers to either increasing or 
decreasing the volume level by 3 decibels. 

20 

Alternatively, if the first voice command is not entered in step 300, the control unit 106 
determines at decision 310 whether the second voice command for lowering the volume level is 
entered. If so, control unit 106 determines at decision 314 whether the cellular phone is in the 
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"on" state for voice communication. If not, control unit 106 proceeds to step 312 to perform 
pertinent functions. The pertinent functions refer to manually adjusting the volume of 
communication voice and key tone of the cellular phone by using the key pad. If it is determined 
in step 314 that the system is in an "on" state for receiving voice communication, the control unit 
106 proceeds to step 316 to lower the volume level by one degree. If not in an "on" state, the 
control unit 106 determines at step 318 whether the user has entered the key tone level 
adjustment mode by operating the keypad 112. If the key tone level adjustment mode is entered, 
the control unit proceeds to step 320 to lower the volume level of the key tone by one degree. 

Thus, the invention provides the cellular phone with means to adjust the volume level 
using voice commands so that the conventional volume level adjustment buttons are not 
required. While the present invention has been described in connection with specific 
embodiments accompanied by the attached drawings, it will be readily apparent to those skilled 
in the art that various changes and modifications may be made thereto without departing from the 
spirit and scope of the present invention. 
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